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SYNOPSIS 


Mission 1022 (J-22) was launched 19 July 1965. The initial phase, 
designated Mission 1022-1, accomplished 38 photographic revolutions, 
which consisted of 32 operational passes, 4 domestic passes, 1 combination 
pass (part operational, part domestic), and 1 engineering pass. The 
payload was air-recovered on 24 July 1965 and second-phase operations 
were initiated with no intervening deactivation period. Mission 1022-2 
accomplished 34 photographic revolutions, consisting of 29 operational 
passes, 4 domestic passes, and 1 engineering pass. Air-recovery of 
the second payload on 28 July 1965 terminated the mission. 


All of the cameras were operational throughout the mission. The 
panoramic photography was acquired at solar elevations ranging from 
27 to 75 degrees. Clouds obscured 40 percent of the terrain covered 
in Mission 1022-1 and 41 percent in Mission 1022-2. The overall 
suitability for photographic interpretation and the general quality of 
tne panoramic photography are good. Both phases of the mission were 
awarded MIP ratings of 85. 
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GENERAL FLIGHT DATA 


PT a 
Launch and Recovery Dates 


Launch Date, Mission 1022-1 
Recovery Date, Mission 1022-1 
Activation Date, Mission 1022-2 
Recovery Date, Mission 1022-2 


2. Orbital Parameters (Actual) 


3. 


Period 

Perigee 

Apogee 
Eccentricity 
Inclination Angle 
Perigee Latitude 


Photographic Operations 


A. Pass Information 


Operational Passes 
Domestic Passes 
Operational-Domestic Passes 
Engineering Passes 

Total Photographic Passes 
Recovery Revolutions 


B. Film Footage/Frame Totals 


Footage Available 
Processed Footage (1022-1) 
Processed Footage (1022-2) 
Titled Frames (1022-1) 
Titled Frames (1022-2) 


13 duly 1965 
al Suly 1965 
2k July 1965 
28 July 1965 


Mission 1022-1 
Rev 32 


91.01 min 
99.67 nm 
254.20 nm 
0.02136 
85 ..05° 
50.26°N 


Mission 1022-1 


32 
h 
1 
a 

38 

65 


Master (Fwd) 
Camera 


16,000 
8,213 
7,758 
2,976 
2,935 
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Mission 1022-2 


(Rev_103) 


90.93 lin 
101.63 nm 
254.69 nm 

0.02120 

85 .05° 

47. 79ON 


Mission 1022-2 


29 
4 
0 
1 


34 
144 


Slave (Aft) 
Camera 


16,000 
8,170 
7, B49 
2 ,9h3 
2,967 
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PART |. CAMERA OPERATIONS 


1. Master (Fwd) Panoramic Camera No 168 


The instrument performed satisfactorily throughout the mission 
and the film is remarkably free of camera-induced degradations. 
Seratches are mincscr and few. No plus-density streaks are present in 
the material and tne only notable examples of mirus-density streaks 
occur in passes 56D and 7CD, where frames 136-141 of the former and 
1-24 of the latter are degraded by end-to-end streaks pitched at a - 
slight diagonal across the formats. 


A number of light-struck areas, containec in the frames irz-sdiately 
preceding or following camera on-off operations, are present ir cach 
pass record. These are commonly referred to as "sit marks" anc the 
degree or degradation is dependent on the length of the camera-rest 
reriod and the scolar elevation at that time. The. sit mark repetition 
pattern ju this mission is as follows: 


Equipment shadowgraphs are detectable in the first and last frames 
of a number of pass records. The next-to-last frame of most of the 
pass records contains a light trace at take-up, which occasionally shifts 
into the supply end of the second-from-last frame. Exceptions to the 
general pattern are noted in passes 9D, 31D, and 62D. The fifth-from-last 
frame in each of these records displays an edge-to-edge bar-type light 
trace at or near frame-center. It is possible that similar light traces 
are present in other cases, but the background densities preclude their 
detection. 


Stereo suppress operations were conducted during revolutions 1 and. 
47 in order to determine the effects of non-simultaneous camera start-up 
and shut-down. Preliminary evaluation indicates that the stereo suppress 
mode did not influence vehicle stability or degrade the imagery. 
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2, Slave (Aft) Panoramic Camera No 169 
SO og ee ee ae 


The camera operated without malfunction throughout the mission and 
camera-induced degradations are minor and few. Diagonal, end-to-end 
minus-density streaks similar to those noted in the fwd material are 
present intermittently in passes 67D-70D, inclusive. The longest 
continuous sequence of streak-degraded frames occurs in pass 70D, frames 
1-24, 


The aft film contains sit marks similar to those noted in the fwd 
material. Their repetition pattern is as follows: 


The first frame of most pass records and the first frame immediately 
following a camera off-on sequence within a pass contain an edge-to-edge 
uniform fog band at or near frame-center. The third-from-last frame 
of most pass records contains a light trace at the supply end, which 
occasionally shifts into the take-up end of the second-from-last frame. 
‘The latter is also degraded by an equipment shadowgraph in most of the 
pass records. A similar shadowgraph appears in the last frame of a 
few passes. In general, degradation is more pronounced at the start 
and end of a pass, compared to the on-off sequences within a pass, but 
in no case is the degradation so severe as to merit specific attention. 


Frame 65 of pass 7OD contains a manufacturer's splice with 
associated small static discharge traces in frames 63-67. Spot static 
traces are present intermittently on the fiducial edge of frames 21-76 
in pass 131D. 


3. Master (Fwd) Horizon Cameras 


The port (supply) and starboard (take-up) horizon cameras were 
operational throughout the mission. The image quality of the horizons 
is good. Exposure was adequate except where low solar elevations 
precluded effective acquisition of horizon photography. The inboard 
starboard horizon fiducial lamp failed in pass 8D, frame 40, and is not 
recorded from that peint on. 


4, Slave (Aft) Horizon Cameras 


The port (take-up) and starboard (supply) horizon cameras were 
operational throughout the mission except in pass 7D, frame 46, and 
pass 75D, frames 13-21, where no horizon images were recorded. Image 
quality of the horizons is good, in general, but slightly inferior to 
the imagery produced by the master horizon cameras. 
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5S. Stellar Camera No D65 (Mission 1022-1) 


The instrument performed satisfactorily through frame 380. Frames 
381-389 are degraded ty static discharge traces and fog te such an 
extent that they are unusable for reduction purposes. The gecmetric 
distribution of the stellar images (at least 12 per exposure) is gcod. 
Some images are detectable in the format areas affected by earth 
albedc. Neo dcuble images were detected but distorted and/or streaked 


stellar images were observed in 117 frames. 
6, Stellar Camera No Deh (Mission 1022-2) 


The camera was operational throughout the mission and produced at 
least 16 stellar images per exposure. Of the total 404 frames, all 
but the last one were employed in the attitude reduction procedure. 
Distorted and/or streaked images are detectatle in 9- frames. 


7. Index Camera No D65 (Mission 1022-1) 


The camera functioned satisfactorily throughout the mission and 
produced good-quality terrestrial imagery. Esch frame contains a 
small minus-density spot 0.45 inches from the take-up end and 0.43 
inches down from the titled edge of the film. The cause is unknown. 
Frames 260-392 exhibit a variety of static discharge traces, including 
an unusual form of dendritic static, but degradation is not severe in 
any case. The last 4 frames (389-392) are seriously fogged and abraded. 


8, Index Camera No Del (Mission 1022-2) 


The instrument was operational throughout the mission and produced 
Lio frames of good-quality imagery. Frame 239 contains the airfield 
selected as the MIP example for this mission (correlates with pass 
103D, frame 104, of the panoramic photography) and is representative of 
the zenere: auslit: cf the material. The last 50 frames contain a 
nor:eLlinear minus-density streak near the titled edge of the film. A 
ginti, minusedensity spot appears intermittently in the formats on 


oi. otttles edge of the film. When present, the spot is located 0.88 
tiolse from the take-up end of the frame and 0.45 inches up from the 
F 2 eice ° 


9. Associated Eautoment 


The tinery jeva block failed to record in a number cf frames 
“t2cuchout the mission, as follows: 
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Mission 1022-1, Master Camera: Pass 53D, frame 33 
Pass 56D, frame 154 
Slave Camera: Pass 7D, frames 45, 46 
Pass lOD, frame 11 
Pass 19D, frame 64 
Pass 20D, frame 40 
Pass 56D, frame 2 


Mission 1022-2, Master Camera: Pass 67D, frame 25 
Pass 115D, frame 90 
Pass 132D, frame 94 
Slave Camera: Pass 75D, frames 13-22 
Pass 86D, frame 31 


The binary index lamp adjacent to the camera number is bloomed. 
The frequency marks range from underexposed to adequately exposed. How- 
ever, the marks are recorded outside the formats and are readable in all 
cases. The end-of-pass markers are considerably overexposed. 
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PART Il. FILM PROCESSING 
1. General Statement, Panoramic, Steller, and Index Cameras 


Infrared densitometry was employed to determine the optimum levels 
of development for the panoramic records. The material exposed in 
Mission 1022-1 required 45 processing level changes for the master 
panoramic camera film and 35 changes for the slave panoramic camera 
film. No processing level changes were made during development of 
the master panoramic material acquired in Mission 1022-2, but the slave 
panoramic record required 54 changes. The approximate percentage of 
imagery processed at each level is as follows: 


Mission 1022-1: 


Development Level Master Record Slave Record 
Primary 8% Th 
Intermediate 36% Log 
Full 56h 51% 


Mission 1022-2: 


Development Level Master Record Slave Record 
Primary 1% 10% 
Intermediate 37h Lhg, 
Full 62% L6% 


In general, the density of the panoramic records is primarily 
medium (approximately 65 percent) and the index film contains a slightly 
higher percentage of medium densities (70 percent). The density of the 
stellar record is adequate to determine the presence of stellar images. 


Qe Physical Film Degradations 


Except for the continuous rail scratches on both edges of the 
panoramic records, all scratches noted during examination of the film 
are of random occurrence and consist primarily of fine, short, emulsion 
scratches, which are not sufficiently degrading to itemize in detail. 
Pass 9D, frames 1-67, aft, may be considered an exception, since fine 
scratches are present in most of the format centers of those frames. 
The stellar/index material is relatively scratch-free. However, fine 
emulsion cracks are present on the last 125 frames of the stellar 
record acquired in Mission 1022-1. Similar emulsion cracks are present 
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on the last 25 frames of the index record, Mission 1022-2. The 
stellar/index records of Mission 1022-2 also contain abrasions on 
the correlation lamp edge of the respective films. These abrasions 
persist throughout the first half of each record and gradually 
dissipate. However, in no case do the abrasions intrude on the 
stellar or index formats. 
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PART Ill. IMAGE QUALITY 


1. Definition of Photographic Interpretation (PT) Suitability 


PI suitability is an assessment of the information content of photo- 
graphic reconnaissance material and its interpretability. A number of 
interrelated factors are involved, such as the quality of the photography, 
the extent of target coverage, scale, and weather limitations. However, 
the fundamental criteria for assigning a PI suitability rating may be re- 
duced to (a) the scope of the photographic coverage and (b) the degree to 
which a photographic interpreter may extract useful and reliable informa- 
tion from the material. 


PI suitability ratings are: Excellent, Good, Fair, Poor, and Unus- 
able. These ratings refer to the overall interpretive value of the 
photography obtained from a particular reconnaissance mission. Indivi- 
dual targets may also be assigned PI suitability ratings. The standards 
that determine assignment of the various ratings are: 


Excellent: The photography is free of degradations by camera mal- 
functions or processing faults, and weather conditions are favorable 
throughout. The imagery contains sharp, well-defined edges and corners 
with no unusual distortions. Contrast is optimum, and shadow details, as 
well as details in the highlight areas, are readily detectable. Obser- 
vation of small objects and a high order of mensuration are made possible 
by the consistently good quality of the photography. 


Good: The photography is relatively free of degradation or limiting 
atmospheric conditions. lUdges and corners are well defined. No unusual 
distortions are present. Detection and accurate mensuraticn cf sirall ob- 
jects are feasible, but to a lesser desree than in material raved as Ex- 
cellent. 


Fair: Degradation is present and the acuity of the photography is 
less than optimum. Edges and corners are not crisply defined and there 
is loss of detail in shadow or highlizht areas. Detection and identifi- 
eation of small objects are possible but accuracy of mensuration is li- 
mited by the fall-off in image quality and the less-than-optimum zontrast. 


Poor: Camera-induced degradations or weather limitations severely 
reduce the effectiveness of the photography. Edges and corners are not 
well defined. Only gross terrain features and culture may be detected 
or identified and distortion of form may exist. Accurate mensuration of 
even large objects is doubtful. | 


Unusable: Degradation of photography completely precludes detec- 
tion, identification, and mensuration of cultural details. 
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2. PI Suitability, Missions 1022-1 and 1022-2 


The PL suitability of both phases of Mission 1022 is good. A 
total of 207 targets (109 in Mission 1022-1 and 98 in 1022-2) is 
reported in the preliminary PI reports. Highlights of the initial scan 
include the following: 


a) New identification of 3 missile complex areas in early con- 
struction stages (2 probable, 1 possible). 


b) New identification of 7 missile launch sites or areas, most 
of which are confirmed. 


c) New identification of a missile assembly facility. 


da) Confirmation of previous continuing construction as a probable 
new rocket engine test site. 


The photographic quality categorizations in the PI reports are 

- not sufficiently detailed to permit a valid assessment of the coverage 
quality. However, it appears that most of the coverage in the poor-to- 
fair category is degraded by atmospheric conditions rather than short- 
comings in the camera system. Relatively few targets are covered by 
photography classified as "poor quality.” 


The preliminary PI reports represent the initial scan results 
only, accomplished in a short time and without resorting to the more 
sophisticated instruments normally employed in carrying out detailed 
read-outs. Continued study of the film may add to the number of 
observed targets and may alter some of the preliminary data. 


3. Definition of Mission Information Potential (MIP) 


The MIP is an arbitrary number, not limited by terminal values, 
which is subjectively assigned to the panoramic photography of a mission 
and which compares it to the other missions. It is meant to be a 
measure of the camera's maximum capability for recording information, 
discounting adverse atmospheric conditions, minimum solar elevations, 
camera malfunctions, or other factors which reduce the quality of the 
photography . 


The MIP is based on the best photography found in a mission, even 
though the photography may be limited to a few frames. Since these 
frames are considered to be the best in the mission, they do not indi- 
cate the overall success, average quality, or general interpretability 
of the photography. 
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Criteria for selection of the MIP frame: 

a. Eliminate all portions of the mission affected by system 
malfunctions. 

be Select frames which are free of clouds or atmospheric at- 
tenuation. 

c. Eliminate the first 10 frames and last frame of a pass be- 
cause these may be affected by incorrect scan speed. 

ad. Select frames that are in a continuous strip of approxi- 
mately 10 cloud-free frames because cloud shadows from weather 
fronts are cast for great distances. 

e. Determine from the horizon cameras that the panoramic 
photography is not affected by apparent vehicle perturbations. 

f. Select targets that are near the center of the format and 
on frames as close as possible to perigee for scale purposes and 
to eliminate obliquity. 

g. Select frames having near optimum solar elevation. 

he Select a high-contrast target (preferably an airfield) and 
compare the target to a previous mission which has been given an 
MIP rating. 
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4, MIP, Missions 1022-1 and 1022-2 


_ Based on the foregoing criteria, frame 10 of pass 63D (Aft) is 
“selected as the MIP frame for Mission 1022-1. ‘The specific target 
within the frame is a well-defined airfield located not far off frame- 
center. The matching frame in the FWD photography is frame 5. 
Examination of the target airfield in both records provides the 
observer with a good approximation of the comparative photographic 
quality achieved by the master and slave panoramic cameras. The 

slave (Aft) photography is rated slightly better than the master. 


Frame 100 of pass 103D (Fwd) is the MIP selection for Mission 
1022-2. However, the target airfield is only partially covered in 
the matching Aft frame. Consequently, frame 67 (Fwd) and frame 
73 (Aft) of pass 103D are selected as the quality comparison frames. 
Considerable culture is present, providing a good opportunity to 
assess image quality. 


Both MIP frames are assigned MIP ratings of 85. In general, 
the photographic quality of the selected frames is slightly better 
than that achieved in recent missions which were also rated at 85, 
but is not sufficiently superior to merit upgrading to 90. 


>» Resolution Target Coverage 


A number of fixed and mobile resolution targets were covered 
in this mission. The ground resolution data are as follows (deter- 
mined from examination of the original negatives): 


Pass 31D 

Frame is & Universal Grid Coordinates 52, x-14.5 y-10.3 

Frame (Aft) & Universal Grid Coordinates 57, x-76.5 y-12.8 | 

Target Location Fort Huachuca, Arizona 

Target Description 3-Bar Standard Military, Fixed 
Ground Resolution (Fwd) Zero Resolution 


Ground Resolution (Aft) 17' 8" in line of flight 
19' 10” in scan direction 


Pass L7DE 
Frame (Fwd) & Universal Grid Coordinates 9, x-23.3 y-14.0 
Frame (Aft) & Universal Grid Coordinates Not Covered 


Target Location Pahrump, Nevada 
Target Description 3-Bar Standard Military, Fixed 
Ground Resolution (Fwd) | Zero Resolution 
Pama = ae 
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Pass 

Frame ee & Universal Grid Coordinates 
Frame (Aft) & Universal Grid Coordinates 
Target Location 

Target Description 

Ground Resolution (Fwd) 


Ground Resolution (Aft) 


Pass 

Frame (Fwd) & Universal Grid Coordinates 
Frame (Aft) & Universal Grid Coordinates 
Target Location 

Target Description 

Ground Resolution (Fwd) 


Ground Resolution (Aft) 
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94D 

4, x-35.9 y-10.4 

10, x-54.5 y-12.6 

32°K6'N, 108°L8 'w 

3-Bar Standard Military, Mobile 
12' O” in line of flight 

16' 0" in sean direction 

8' oO" in line of flight 

8' 0" in sean direction 


125) 

26, x~36.2 y-11.2 

32, x-54.5 y-12.5 

31933'N, 96°hO'w 

3~Bar Standard Military, Mobile 
16' O” in line of flight 

16' 0" in scan direction 

16' 0” in line of flight 

12' O" in sean direction 
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Ss APPENDIX B. DENSITY READINGS 
The following pages contain a compilation of the stellar/index 
density values, which were obtained with a Macbeth QuantaLog Densi- 


tometer, Model EP 1000,. fitted with an ET 20 attachment and an 0.05 
millimeter aperture, 
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NR - Denotes no reading made. 


*These densities are not included in the ranges or averages. 


**Partial frame - Densities are not included in the ranges or averages. 
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**Partial frame - Densities are not included in the ranges or averages, 
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APPENDIX C. MICRODENSITOMETRY 


1. Edge Spread Function 


The technique of obtaining the spread function from microdensitometer 
edge traces is used to provide an objective measure of the image quality 
in mission photography. The spread function curve represents a summation 
of the separate elements of the photographic system. By taking the 
Fourter Transform of the spread function the modulation transfer function 
of the system may be obtained. 


To satisfy the desire to express image quality in terms of a value, 
a single number is determined from the spread function curve by measuring 
‘dts width at 50 percent amplitude. This width is expressed as a micron 
distance in image space and may be converted to a distance on the ground. 
On domestic passes, where 3-bar resolution targets have been available, 
the ground distance determined from edge trace analysis and from the 
targets has been found to be comparable. 


The microdensitometric analysis of edges in the image requires that 
the object edge fulfill the conditions of a mit step function, il.e., 
exist for an appreciable distance at a fixed brightness level and change 
abruptly to a new level which exists for an appreciable distance. This 
requirement is usually achleved by rooftops of buildings in large-scale 
photography and aircraft rumways or taxiways in small-scale photography. 


The mission is examined to determine the MIP frame, which is a 
subjective selection of the best photography. Straight edges in this 
imagery meeting the criteria of a step function for a Length of at least 
120 microns are selected for scanning with the microdensitometer. 


The microdensitometer used for the traces in this report is located 
at the SPPL facility. The location of. the traces was directed by repre- 
sentatives from NPIC at SPPL. The instrument is the Mann-Data Micro- 
Analyzer used with an effective slit of 1 micron by 80 microns. A scan 
speed of 0.05 millimeters/minute and a chart speed of 4 inches/minute 
was used for a recording-to-specimen expansion of 2,032:1. One inch 
on the recording equals 12.5 microns on the specimen. The traces pro- 
duced represent a plot of deflection versus distance. The deflection 
of the pen is essentially linear with density and the horizontal lines 
on the chart numbered 1 to 7 equal O to 3.0 density. At the time the 
traces were made, the electronic output signals from the instrument were 
digitized as density values and recorded on paper tape for direct 
analysis by an IBM 1710 computer. 
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In the table on the next page, the following computer outputs 
are listed for each edge traced: The 50 percent amplitude width of 
the Line Spread Function in microns, the reciprocal of the 50 per- 
cent width in millimeters, the canputer determined reciprocal edge 
spread (Machine RES), and the intersection point of the modulation 
transfer curve and the aerial image modulation curve. The procédure 
used in the derivation of these values is described in the SPPL 
Technical Report No 101-31 (pages 79-82). The edge orientation angle 
is determined in the microdensitometer and is 0 degrees when the edge 
is parallel to the major axis of the film and 90 degrees when the 
edge is perpendicular to the major axis of the filn.: . 


_ The edge traces were made on the original negative of this 
mission. 
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SUMMARY TABLE OF EDGE TRACES 


Pass 50% LSF 
Frame Width 


63D/10A 9.0u 
63D/10A 6.9y 


63D/10A 7.9u | 


103D/100F 8.5u 
103D/100F 11.8y 


103D/100F 11.5y 


CORONA 


1000/50% Machine 


LSF Width RES 
ll 98 
143 Bk. 
126 87 
118 Th 
84 Th 
86 67 
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Mor /AIM 
Tntersect 


114 
122 
91 
104 
TH. 
85 


Edge 
Orientation 


56.2° 
56.0° 
148.0° 
8.8° 
S.1° 


975° 
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0-3.0 


Trace Number: 1 

Mission Number: 1022-1 

Pass Number: 63D 

Frame Number: 10 AFT 

Density Calibration: 1-7= 
at 50% amplitude: 9.0. 

Reciprocal of LSF width 
at 50% amptitude: 111 
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Edge Orientation: 56.0 
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APPENDIX D. CLOUD COVER ANALYSIS 
FF * Mtroduction 


This study represents a statistical analysis of the cloud cover on 
the photography of Mission 1022. The basis of this study is the cloud 
cover data for each quarter segment of every individual frame of photog- 
raphy. The data is obtained by analysts specifically trained in estimat-~- 
ing cloud cover by designated categories. 


Five cloud categories have been formulated for use in this 
photography (See Table 1). These categories allow for the wide latitude 
of cloud cover conditions commonly found on a frame of this photography. 
Note in Table 1 that a mean cloud percentage value has been calculated 
for each category for use in determining a combined cloud cover per- 
centage for all operational passes of the mission. 


The occurrence of each cloud category within an operational pass 
is expressed as a percentage of 100 and appears in Table 2. Each per- 
centage is a ratio of the number of occurrences of a given cloud cover 
category to the total number of cloud observations in a photo pass. 
For example: if the number of category 1 occurrences in a given pass 
is 200 out of a total of 1,000 (250 frames x 4 quarters), all categories . 
combined, then 20 percent of the pass would be classed as category 1. 


Also a cloud cover percentage per pass is included in the last 
column of Table 2 under "Cloud Cover % Per Pass". This value is de- 
termined by the summation of the products of category percentage in . 
each pass and the mean cloud percentage for that category as established 
in Table 1. For example: if it is determined that the following per- 
centages exist in a given pass: 


20% Category 1 
15% Category 2 
30% Category 3 
25% Category 4 
10% Category 5 


Then, by using the mean cloud percentage established in Table 1 
the following computations are made: 


0.20 x 5.0 = 1.004 
0.15 x 17.5 = 2.63% 
0.30x 38.0-= 11.40% 
0.25 x 75.0 = 18.75% 

0.10 x 100.0 = 10.00% oe 
T3270 

Hence, 43.8 percent of this pass is cloud covered. 
BU ae 
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TABLE 1 


CLOUD COVER CATEGORIES 


CATEGORY PERCENT OF DESCRIPTION MEAN CLOUD 
NUMBER CLOUD COVER PERCENTAGE 
1 Less than 10% Clear 5% 
2 10% - 254% Small Scattered 
Clouds 17.5% 
3 26% - 50% Large Scattered 384 
Clouds 
4 51h - 99% Broken or Con- 75% 
nected Clouds 
5 100% Complete Over- 100% 
cast 
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*Average percentage by category for mission. 
**Overall mission cloud cover percentage. 


